Introduction
============

Though seen commonly in adults, pancreatic malignancies are an exceedingly rare entity in the pediatric population.^[@B1]-[@B3]^ Lymphomatous involvement of pancreas can occur primarily, or, more commonly, as a secondary phenomenon of metastasis.^[@B1]^ Primary pancreatic lymphoma (PPL) in children has been described infrequently in literature, constituting less than 2% of all extranodal non-Hodgkin\'s lymphoma, and its acute presentation as cholestatic hepatitis is similarly rare.^[@B4]-[@B9]^ In a recent 10-year retrospective study of malignant pancreatic tumors in children involving 2 centers, no cases of PPL were found.^[@B2]^

Case Report
===========

A 7-year-old child was admitted with complaints of yellow discoloration of eyes with dark-colored urine for 20 days. Jaundice was painless and gradually progressive, with development of pale stools and pruritus. It was preceded by low-grade fever for 1 day with occasional episodes of nausea and non-bilious vomiting. There was no associated pain in the abdomen, night sweats, weight loss, loss of appetite, bone tenderness, fatigue, skin or mucosal bleeds, drug intake, abdominal distension, edema, delirium, symptoms of fat-soluble vitamin deficiency, or steatorrhea.

On examination, the child was well-developed with stable hemodynamics. Physical examination revealed pallor, icterus, and bilateral mild corneal xerosis. Abdominal examination was remarkable for a palpable liver 2 cm below right costal margin in midclavicular line, with a total span of 7.5 cm, soft in consistency, non-tender with smooth surface, and regular margins. We suspected acute infective hepatitis, which was initially managed conservatively with nutritional supplements.

Laboratory parameters showed evidence of conjugated hyperbilirubinemia and high cholestatic enzymes, suggestive of obstructive etiology. Abdominal ultrasound showed a well-defined, hypoechoic mass (6.4 x 4.5 cm) with internal vascularity arising from head of pancreas reaching to porta, encasing the common bile duct (CBD) with upstream biliary dilation ([Figure 1](#F1){ref-type="fig"}). Contrast-enhanced abdominal computed tomography (CT) revealed a large homogenously hypoenhancing lobulated mass (4.8 x 5.4 x 5.4 cm isodense to pancreas in plain scan) in the pancreatic head encasing the common hepatic artery and main portal vein ([Figure 1](#F1){ref-type="fig"}). The mass was obstructing the distal CBD and main pancreatic duct (MPD) with associated upstream ductal dilation (CBD 13 mm; MPD 4 mm) and bilobar gross intrahepatic biliary dilatation, consistent with double duct sign. Posteriorly, the mass encased the left renal vein ([Figure 1](#F1){ref-type="fig"}). There was no evidence of calcification/necrosis noted within the mass. Tumor markers showed elevated alpha-fetoprotein (AFP) of 4.9 ng/mL, CA-125 of 57.5 U/mL, and CA19-9 of 783 U/mL.

![(A) Abdominal ultrasound showing hypoechoiec ill-defined mass in pancreatic head (short arrows) with encasement of common bile duct (red arrow) and main pancreatic duct (not shown in figure). Note the echogenic wall (white arrow) of the common bile duct coursing through the lesion, which is well appreciated in grayscale ultrasound. (B) Axial contrast-enhanced abdominal CT revealing poorly marginated hypodense homogenous hypoenhancing mass in pancreatic head (short arrows) encasing spleno-portal confluence, entire main portal vein (white arrow), and celiac axis (red arrow). (C) Coronal contrast-enhanced abdominal CT with minimum intensity projection reformation revealing gross dilatation of the main pancreatic duct (white arrow) and common bile duct (red arrow) with bilobar intrahepatic duct dilatation.](crj-02-190-g001){#F1}

Fine-needle aspiration cytology/cell block from the mass showed atypical large lymphoid cells with enlarged, hyperchromatic nuclei with high nucleus: cytoplasm ratio, conspicuous nucleoli, and scanty rim of deep basophilic cytoplasm was suggestive of diffuse large B-cell lymphoma (CD20/CD45 positive and CD3/CD30 negative on immunohistochemistry; [Figure 2](#F2){ref-type="fig"}). Contrast-enhanced chest CT, bone marrow aspiration/biopsy, and cerebrospinal fluid examination done for staging showed abnormal malignant lymphoid cells in bone marrow, but none in cerebrospinal fluid, and a prominent thymus in chest. Ann Arbor staging was IVEA.^[@B10]^ The child was referred to a pediatric oncology center for management, including chemotherapy.

![Cytology smear from pancreatic mass showing (A) Geimsa stain of large malignant lymphoid cells (200x), (B) H&E stain of scattered malignant lymphoid cells (200x), and (C) CD20 positivity on immunohistochemistry.](crj-02-190-g002){#F2}

Discussion
==========

PPL is extremely rare, both in adults and children, with only limited case reports or small case series available in world literature; it accounts for \<1% of extranodal lymphomas and 0.7% of all pancreatic malignancies.^[@B4]-[@B9],[@B11]^ PPL is an extranodal lymphoma arising in the pancreas, with bulk of the tumor localized to the pancreas.^[@B4]^ Standard diagnostic criteria include: 1) neither superficial lymphadenopathy nor enlargement of mediastinal lymph nodes on chest radiography, 2) a normal leukocyte count in peripheral blood, 3) main mass in the pancreas with lymph nodal involvement confined to peripancreatic region, and 4) no hepatic or splenic involvement.^[@B12]^ Though no pediatric-specific definition is available, our case fulfilled the standard definition.

There are no specific clinical indications, but PPL usually presents with abdominal pain, abdominal mass, weight loss, jaundice, or acute pancreatitis.^[@B5],[@B9]^ Presentation as obstructive jaundice is rare, seen in only about one-third of adult cases, and is much less common than in adenocarcinoma.^[@B5],[@B7]^ Our patient presented with features of obstructive jaundice leading to a false first impression of acute cholestatic hepatitis. Diagnosis by ultrasound, CT, or endoscopic ultrasound is suggested, but requires mandatory histological confirmation with tissue biopsy. Histologically, most of PPL are B-cell type, with diffuse large-cell lymphoma as the predominant histotype.^[@B9]^

Classical imaging findings include well-defined, sometimes bulky and infiltrating, homogeneous low-attenuation masses relative to the enhancing pancreatic parenchyma, with only mild enhancement on contrast-enhanced CT and the presence of large lymph nodal masses.^[@B1],[@B3],[@B13]^ Lesion may appear as a solitary hypoenhancing lesion, multiple non-continguous lesions, or as a diffusely enlarged gland.^[@B1],[@B3],[@B13]^ The head of the pancreas is the most common location of PPL.^[@B9]^ Vascular encasement or invasion, seen as irregularity and caliber changes, is rarely seen, though vessels may be stretched because of a mass effect. In our case, pancreatic head mass encased the common hepatic artery (and its branches), main portal vein, and left renal vein with mild attenuation, but no evidence of invasion. PPL can be distinguished from more common entities like pancreatoblastoma and solid-pseudopapillary tumor by the multiplicity of large nodal masses as the absence of internal heterogeneity, calcifications, necrosis, or vessel invasion.^[@B1],[@B3]^ Double duct sign is highly suggestive, but not diagnostic, of pancreatic head malignancy or carcinoma of ampulla of Vater.^[@B14]^ Though ideal management algorithms are still to be developed, chemoradiotherapy is the modality of choice worldwide, while primary surgery is reserved for treatment failure cases or with diagnostic uncertainity.^[@B9]^
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